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(57) Abstract- When current-write pixel circuits are used, data must be written in the pixels line-sequentially. An active matrix 
display in which current-write pixel circuits (1 1) are arranged in a matrix comprises a data line driver circuit (15) composed of m 
current driver circuit (CD) (15-1 to 1 5-m) so provided 
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as to correspond to data lines(13-l to 13-m). The data line driver cireuit(15) holds temporarily image data (to this working example 
nTinZTL) and supplies the data in the form of eurren, to the data lines (13-1 to 13-m). Thus image mformaUon wnte dnve of 
the pixel circuits (1 1) is performed. 

(S7)5tt: 

*mm**ns&w*** «M*a*a**B*.i ift7h'j^*cM 

LTft*7?x>r yv hU^^SiiSH^^t. f->*l 3-1-13- 
<0ft*C»*L-C«»t'6nfcmflO**K9>fAia» (CD) 15-1-15 

T ^_^^! 3-i~i 3-m©**ti««^tlCJ:oTftlB#iaKl 11:^ 
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XOiTF, tiEL (electroluminescence) iBf ^ r* 

# * ft fit 

&*M, «AlM*0**3lH t ttTl[«t^4Jillf>fcMf^xyi''fft 
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(Thin Film Transistor ; TFT)fc«fcoTIWfllT*. 7*x* ^ HJ **#5S 

H 33 C , 7/?f-f yThU^XS©W«ELx^^^Wfc*^*iaai®»6- 
. <*ttlB*0IB*> ©«E*«*S-T (.fcOSMBfctt, *B4*1MS5. 6 8 4, 3 

«t3E««Vddfc«**nfc*«EL* : P1.0 lfc, HW>#t*EL*?l 
o'l©*V-r« <l*0 fc**S*V V"-^8»SnfcT.FT10 2t, TF 
Tl 0 2 0?-bt?7>\ : t<DffiiZ&ni£nit* J rK>'*l 03i, HW> 
^TFTl0 2©y-b^ y^T-^®l0 6II, 0 5 

c^n-^n^^nfcTFT i o 4-fc*wr***fc*o , cvi*. 

ftlELif«^<Oi^lW*5fcfc, O LED (Organic Lig 
hi Emitting Diode) £#tfft*£ bfc^T, IH 3 3 

HTtt, OL ED fcbTy-f t- F©B*ftJ8^"C5Sl/Tt»5. fc£U £AT© 

±fE1S$©M0!&©lMm#©®9T&£o £3£&1 0 5©«ffi£3 

KK* (ZlCTtt, iS5^;W tU 0 6tt«a*tttVw*8ttl 

-TSfc, TFT 1 0 4^IUT*t^>'5' 1 0 3.#**m*fctttt***U TF 

t i o 2(D?-bmmtmz&&m®.vw£te%o o 5©m&£ 

(CJl-Ctt, ttWUM £-r%£> Sfe«ll0 5-iTFT10 2ttt 
*^Wfc«t)li$nS^ TFT1 0 2©y-b«tt»*ir^l0 3l:J;o 
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^LT, TFT 1 0 2**i;OLE.Dl 01fc«£h.S«*tt> TFT 10 2© 
. y-*|S*ffiV g s fcffiCfclttfcD, OLEDlOltt^ilil: . 

T «fc 5 fc V h U * ^'tt'fc^RM^ 112-1-1 12- n &££SBlb 

hi&i i 3fc«k^T0&auRi/fc#&, «EKttM©x-^m®ttisiK («beh. 

1 14*^x-^»l 15-1-11 5-m«ai/t«*£*fc*D3K 

pgTSC m#lnfT©H*EyU*wbW$. £©*§-&, 
ijR©:^* 1 ^. x-^«*«m*, ^fl^n*ta§. 

^xaiS^WKJt^T*^*^©^-^!**, t:-*««sTtf &***£© 

X* (TFT) tfSBIfflSnS. ti!5^> ^©TFTOi««$n57^ 

jt'«tt^a©^9^*«±K*u->U3>TFT*^" ! rs*^^ 
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Aft. W— tf7=:-;wasfcJ;oTtSfiflS*«fft>tlS. l/frLte#&v 

^TTFT©L#V><IV t ha»M!55< JIfcfcfc*. £*lfcJ:D, OLEDKSE 
n§tSl d s (if 3H»t**< tf 6^T4<Braol*6ttf 
0, f^f x7WiLT*V>lH«»tM"*£fctt^*£^ -©^^«, L£ 
ia«V t h©*T!ttfc<» +^UT©»ttflE^&f©tf6o#K:t?ViT'bl3«© 

*a*ffl©H*@»*«*^"C^* Wi#fWO0 1-0 6 4 84©^i 

HiUVs sfc««SftfcOLED121t, HW^OLED 1 2 1077- 

. i") $tlfcTFTl2 2t, HOTFT12 2©y-ht^7>h*tOHKM 

^ii$nfcTFTl24t, h'H>*iTFT1240HK>lC. V-*# 
^112 81:, y-hjjd«»12 7fc*n*n«ll**lfeTFTl 2 5fc 
, HH^TFT1 22, 124©&y-M^ y-^TFT12 4, 12 
5©*KW>fcv 2 7fc*n*n»«3n&TFT l 2 6 £ 

Jl©@K«Tri4, TFT 1 2 2, 1 2 4ibTPMOS (IWb7>^ 
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, TFT 1 2 5, 1 2 6 £ UTNMO S £fflV>TV>5. JlOiS^IsISg^lKSl 
•T?)^-r S>^5 1 ^-b^0 3 6 (A) ~ (C) 

8t, »**«K*Cfc«*Iw*«f. ICMIwIi, TFT12 5SIU 
TTFT124 fc«Ml*. ^,TFT124 CAT h ■ V-Xl«« 

HVgs fcT*. TFT 1 2 6ia^TTFTl 2 4.0^- h 

• > >W#ffifcr*nW*0T!» TFT124 fcttftfiRttTftfrr 3.. 

Iw=MlCoxlWl/Ll/2 (Vgs-Vthl) 1 (1) 

M f5 0 (l) ^C^V^T, Vthl»TFT1240L^i, #114* 
tI j7©im CoxlH#ttii«SfcDoy-b*t Wlttft*m 
L 1 &3^*;klT&5o 

OLED1 21 fc*ft*«« I d r v fcf* .fcv £©mflSt Id.rvtt 

ox EDi 2 itsflfcsaanfcTFTi 2 2fc*oT«**#**is*i*. 

•H3 5fcwtl*@Bn?tt, TFT1220y-h vV-XTOMl) :£© 

Vg s l:-tt2.0T. TFT 1 2 2 3&*fi»«*TttfPf*^:«3tT^ tf '- 
Idrv = M2Cox2W2/L2/2 (Vgs-Vth2) » (2) 

|Vdsl>IVgs-Vt| (3) 
T**CtiWl6TO5. (2)*, (3) -*©^9^-*©**tt (1) 
<tWC**.'!:!:.T, T FTl24tTFT122iH /h*fcB*l«fc 
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MbT«£n&fcS?K Ml = M2, Cox 1=Cox2, Vthl 

=vth2^&ns. f5t> (i) ftt (2) at^e.^^ 

I drv/Iw= (W2/W1) / (L2/L1) (4) 

l ed 1 2 nzffitiznmi a i v\$jEmzmz&&mffi.i™Kikm?z><Dx\ 

^mtbT, OLEDl 2 l(D^®mS:E?l^^^^?>o m^f* &K1W2 
=W1, L2=L 1 £iSif-fnWu Idrv/Iw=l. BPS T F T#tt©tfe> 
o#tw=te>-r, I wiOLED 12 1 izMtiZMfM I d r vtfelRl 

— ©<t£&&. 

/x^;wrt«©ii*iHiis**ris-rsTFTo«jftxsttt»J5ifcv -j&ftfe*; u 

(monolithic) ^*#ft«lcJ;oT»jfiSn*. Vft&vX. 

!ii5§$C©#V>, &&t>ttH#£y^0&V)&5<&B0>X&£ 
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th&Zifi* TAB (Tape Automated Bonding) 8*^ fc'.fc'sT/WU (%7 7>£ 

m ±\z%mnnzztb&z>o ±mvrcmmx\mm^^xm^.m\z 171* 

^£133 8 (A) ~ (F) \Z.m> B3 7C^T, H3 4£IW*5HZ 

@ 3 7\z^Xs x-^Hl 15-1-11 5-fflO*-*fcfi^A**l 1 
6«h©^H7K 5 f7.'f75 1 HSWl~HSWm*S|8:^e > nT^5. fbT, HtlS 
zK¥^y?HSWl~HSWm«, (HS C AN) 117^6i 

^Hi^^nsMWwe i~wemCckoTon/o f f ftflW^tlS. tK¥ 
z ^ y ^HSWl~HSWm*«k^7K¥^^^l 1 7»TETTi***l, ® 

jnnii&i i tra-©«j6xafcTW»K»«*n*- 

l 1 7 Ctt, h/^Xh s p*5 itf7K¥^ p „ 

hck^^nS. 1 7tt, 03 8 (A) ~ (E) \Z7ik-f£? 

\z. it&Z9 -b/VVXh s p©A#&> *¥>Df^th'ck0» 

*¥^yfHSWl~HSWm.©ft*tt, l^Hwe l~wem^ 

<HM) s i nSr^il 1 5-1~t-^^1 1 5 -mice*.*. ..Utile 
£0. &MMKftl3Kl 1 SfcJ^TfcfcSnfcfcMi©**^®***** 1 
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Ett, y? i HSWl~HSWm##S®<h&c>fc& ! fex--*&l 15- 

10 8fflbfc«£fctt< 0 3 7 fc*«5&^£«©«Jfc^tt«*i 1 1 fciE^fc 

15 1 7c*¥^D«^ifhck^*sn, ai©5 ? -*afc$*t"*« 

^fcfc^ tv a^snfcjfe*«±©B*c»^T^/t*;p©in.i»KR>t6nfc 

25 CUatt, 03 4fc*L^|lS^«^^^^®^**^ (;: ^ i; ^^ <h75: ' :5 
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8 ^^ri&fS^aEF^^ AEHSCDl^CDmOfflJfc^ -tttS t&7fiK*)Vt 

©ra©E»©««^**«i»rrs. tv»5 

f£W©IB* 
?^/sigi&£©8s«^ft&»j*L^ 

^n&M*@Ksa*iiT.**»*©*s**«k^ia*®Kfc®******& 

M©7^T-»#©x-*iii© : &* ^tC «fc-3TfcH*®»fcSt-raHfc 

0 2 (A) ~ (K) fcL 1 1 Mi(li57^r^ h 'J ^XliSil 
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@ 5 (A)~ (D) ft, »l@»WKfil57 s -^*F9'f^ia»©iatt»^0 

H6t ^ 5*-^»H9>r;tiaK©»2lilKf!l&w'ria»H-C**. 
H7S, »2®»«©aE^*!IS^IslKH^*'*- 

0 8 (1 #$gE©|g 2 mW&*K**T9 ; r4 ^b'Jf *ffl*wl!«©*ta 
LO 09 (A) ~ (J) H *2**»IIC«67f f ^ b U 

@10H 7*-^»H9'f/ , «iaBO»3|ga«**TlilKHT?*S. 

15 Bl 2(1 i2i«^l0i©«i(^57^f^-7h l Ji'^i«I 
013(1 _»2*lfc»«©«6fc»©*»«fc**^.f-f ^hUi'.^ffl* 

Hi4tt, ^-^gii55^^ia»©»4ia*«ift»-ri @ '*HT**- 
20 01 5 (a) - (o n^nAmtoK**T-*m\ t ?*Kmo®w* 

016(1 $MI3P&«©£#W*^®*&HT?*S. 

01 811 *»W©»3*lfc»*fc**7f ^^^^'J^ ^W** 8 ®* 
25 jsKW&wT^ny^HT?**. 

01 9(1 ^-^^F7^A[sI8§©m6lsl^JS:^-riE!SS0"e^ ; i>o 

10 
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020 (a) ~ (g) «u M6®®m\z%ZT-9m\ t 5'( Km<D®®$>& 
5 023 (a) ~ (d) ftam^zfazf-t^y^rtmoiBitemft 

0 2 4 SIS 8 [5I^J©^0il^^1"[Hl^0^^ ; S- 

026 (a) ~ (d) H80*ii©a6fc*!ioac»flifcW*T-^*i*9 

0 2 7 tt, *&&<Dn4*m*£**T&T<< 7* h u * as****©* 
02 8 (A) ~ (O »43MiS»«K#*7f ^^^ThUf^ai*** 

^Fii^^-r^a >^ ^ 0T* 

(LK)-©«6*ftRwrsHT*a. 

@3 2H JS6*«»«K:«7^7 l -f^>Ui'^fi*w»fc*»*^U 
^V-Vm? (PC) OS»**KMT5HT?*5. 
0 3 3 tt. «3fef9C«SiI*lHlB6©lHlK#^ft*"*"lsIBH."e**« 
03 4*i *0*Kft«©7^7 t -f^t* , Ji'^a***«®«* W ** ,r 
25 ^□s/i'HTftS. 

u 
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5. 

03 8 (A) ~ (F) tt, M^IKft*^7^X-<^hU^XM^S® 

[is i mmmm] 

EI*nx3ESffi« **£l^*5. dTii m?ilnff©limiB^I 

mm mmm) «nn*otg«i2-i-i2-ni, 

HfctfWft^-^fcftl&^Sm*©^-**! 3-1-1 
±E*Sfil«o^«^tt» »«1 2-1-1 2-n**RK»T****« 
**H9-f/*0»l 5*»KW-6tlT^5. 4t4«*.tf->7M^ 

stress. f f -^»H5-f/x0*i 5». aa-r*'J:5K- m<i©mm##& 

*ffl©«*H5^/tiaK (CD) 15-l~15-ml:^«^TW. 

12 
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t*«t&*aot»F7'fA@B c^t. mz. rmatH^^^iaiKj tier) 

15-1-1 5-mtt, fcfflrt«a*x-*»l 3-l~l 3-m©#-«KS« 
x-^ilH^-f AHJiSl 5©**H5-f Aja»l 5- 1-1 5-mClt 

ffcfctj, f-^Il 3-1-1 3-mfel'W»t5nfc*«tl 5 9-f 5- 

i~i 5-m^-©fMii6^fu cns^awtttffli^^^H 

&^-^©H9££.£fT5o WRH^^f 5-1-1 5 -mfctt^^l- 

(H S CAN) 1 8 * 6 / 2 iiOftMOTMw e A 1 ~w 
e Am, weBl~weBm* s ftlti$ft5. 

A) - (K) <7^5>^*-M~*-r<fc5fc:, m^M^hs'pO 

L-T, tWaif^weAl-weAm, weBl-weBm^l^tt 
§ e ^T, Wtft*a»*W*weAl-wcAmO*+tt. «*5i*W 

ftbT , tstiasiMWU^seif. «itfw»EL«f (o 

LED) SfliW5tfcfefc. 4^CTFT (ffii^- Mill W ^ >f 

13 
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?SAS 2 6 *HS««StT*<81 2 7 ^iJ^Ufc^ C©*»JB 2 7 ©±fc 
^I*^J5:-5i2 0iI (WAtf, M) 2 8 tMbfcMt&oTV**. * 
LT, *1 ©m@2 2 i^2©li2 8 t ©P^dit^«EE * II tX. 

:©*«EL3lff (OLED) Sr^tHi*lHlKTtt, ±»UfcJ:3K:» ttft* 

*iW««nfc3Jw« a****) *>*ttnBfti4«>n* 

5-l~15-ml:^n> WC«»/t*^ (^771^) ±K:TFTfc£© 

stt^c^TrattcM-rfti^KbT-bA^. fc«u «iF*-f/tB*' 

15-1-1 5 - m *i»f W*^KRtt8i«ttia:<. 
[£ 1 

H4»» ^-^»F9-fAIB»'l 5ftMr.*«*F>-f^ia»l 5-1-1 
5-m©A#Wfc0«fl**TB'KB*C**. ««H9-f /tB* 1 5 - 1 

^34*itfl^^^35*6«*SnTW5. C.0@*«Ttt, TF 
T 3 1 ~ 3 4 Ot^TtNMO ST!«*tt<->*^' £n«-«T*oT, dtl 

fciB&ns'b©*?**^- 

B4fc*V>T, TF.T3 l«*©V-^* J ***^**»** rfbTvi *° 

14 
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£©TFT31©FW>£< TFT 3 2, 3 3 ©#V-**«ktf TF T 3 4 © 
HW>*!*n*ft*tt3ftT^«. TFT3 2B, ^FW>* { MI 

I6i:^tifciio^^^*0« *©y-hfcti«i©«*a*« 

WflffweA^SnS. TFT3 3H *© HH 1 3 

demons. TFT3 4H ^©V-^TFT 3 1 ©y-hfc'»«Sn 
fc£ 2 ©*-f y ^-fc^T?* 0 > -*©y- h fctt» 2 ©»*&*tt»flr»w eB^ 
#^L&n2>. TFT3 1©y-h^TFT34(DV-Xt^>PtO^: 

10 fcfc, ±BBfltri6©««H9-f^iaK©lHli5tt^t^^T, 05 (A) -(D) 

©K»»»H&fflViTKWrs. 

h* ;t@K^©«€ra*Kf 1 ©»#a*«»<S#w eA*i^ 

*2©«*a*«!ll«*wcB**fcaiR««tt-*. CIITrtt* Pi#**Wl"< 

;W©tt**a«««fcl/TV»*. S&fc, WMfdeS^lW (el- 
ls Tttfil^W t-TS, E©#«T?«*A**1 6K«««Iw0t*iCSt 

SM^tS TF T 3 .2 Ml/TT F T 31 Ct#ft*« I 

£©££* TFT 3 l©y-h- K W >ISSTFT3 4iaotSIWH| 

n*nw*©t? (3) 5S**j&fcu tft 3 1 j**»««*c»fpr«. 
20 oT, w-h-y-^fiwi- 

Iw=tiCoxW/L/2 (vgs-Vth) 1 (5) 
T**.&n**l£Vg*#4«. CUT, VthttTFTSlObt^i, 
tt**U7©*»«* C.oxtt*<fcffi*SfcO©y-b«*. w«^*;Wi* 
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ASHV^tUTTFT3 2 fcWftF?^ 

niK&tttiic s i:*«*ftttictt»f«n*©*^ c s ca^tm 

©««H5<niaKfc#bT»*a**ff5 2:t3ft J T#*.. TET3 3H 
r\ s s9 3 5 OSjtiEV g s Ki^^Tr-i'i 1 3 Silt 5. 

attttfcU U*5*TFT3 2**iI«*tt5, W&TFT3 ifcft4o 
TTFT3 4SPI«lit5at, filtT 8 -^©**^****^ ? ^ 

We B*5Mt&5 WttttiT^ W$^«« ^©m«ftm©M <#J 
5fc©««EH7'f AHK^©*^*^-^) t**lTAV>. 
K»«Wfr*deft»R«« (CUTttSW) t-TZt. TFT3 
l*tfiiFP«*T?ft^bTVintt, TFT 3 1 S«hS«*tt» 

Id = )iCoxW/L/2 (vgs-Vth) 1 (6) 

1|«U wK- srrs. 

*MW*«tt**f*. *6C21©ftfffc*^T, <5>*» (6) 5£+©* 
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5-1-1 5-mil/TH4©«»»€fa*a!««1*9'rAIBIMi 
ffiV>fc*&©»flsfcr>V>T, 0 2 (A) - (K) ©*-r$>i^*-McS^V> 

1 8tt, $fc*UfcJ:3lC» 7K¥7.^-hA;^hsp©A*^ 

A 1 -we Am, weBl-weBmtl**tt*. H!I*T!, 
fweAl-weAmffl^lt **a**W*weB l~weBm©#*£ 

|§weAl~weAm, we B 1 -we BmKP^bT. MA*il6*6 

10 wof^xtjstis. 

/XB* 15-1-15 -mtffgr-^ s i n#«*&S*i*. 

15-1-1 5 -mCStWHTtfc WlTOiStl, ioTx-^ 
15 & 1 3 - 1 1 3 -mjMMftSn*. K»M*«*d e *j«^«©t 

k#B©3t3iE«i 2-k*«a«esnTVi*©tf, M*i2-kic*«an 
2-ks*ajRt-r*t«ji****T-r*^ ^2 (a) - (k) 

fcUW*. fc«U C©MMSte*V>THu. UMHHRIH 17V- 

^ t»HM/W81 5-1-1 

> 5s- 3-1-1 3-m©igi!j^vU7JWcfft)nsfc«)> ^ne»#^ji 

25 [* 2 @K0!] 

0 6«> ««F5-f A0*1 5-1-1 5-m©«©H*«**flB*HT* 
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in^.T, TFT3 1 tn$tmCSt<Dffi\Z. HSf-^s i n ©#£&#•!#££§ 

wmm-zWiKtz-f > M-vy^wm v ? >vx^ bp*. t f t 3 1. tmmm 

«5PMOSCTFT4 0^ 0iJ;ifc£TFT3 2 ^ttiilfeMtft 

mZ&frBf* TFT3 1tty-b' HW>IB*«TFT3 4fcJ:-3TjBII«n r 
a-3Ttt»*«T»*PT*J:t*»*A.T, MOSh5>-^04 (1) ©M 

1/Rn = (i nC o xWn/Ln (Vgsn-Vth) (7) 

£#5. ClilT, TFT3 1*JNMQST$50T. iCfci^ 
nS#btil/TU5. RnttTFT31©WA*Il 6 
fct), CMifA*«ll6 0XMKTi65. &*,TFT32tt7tO^ 
^ymOfitt^ItS^ TFT3 lfctt^T+JM^fciSttfcfcfc* 
«J:5fcKtl'T?#Sfc** * ©Steffi 5. 
(1) 5*, (7) 5S«fcD» 

Rn=l/V (2/inCoxWn/Ln • Iw) <8) 
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&#3o -T&fr-^ TFT 3 1 ©X*8KRnttttji*«*I w©¥*«tR 

Attire « 

r = C s XRn <9) 

1 6 KlM*«£S«*&-r 5*»£«C S tta*/WWM»©*ft*T?« 

MCstt*tftitftO*tW. *©Ji> fcfcfc^fc*^ TFT31CA 
^ Rn KSt^^mm I wtf/hS < fc-SKfl^Tif *T* OTf, 

#fta*"*nft««rr*&«>Ktt» o> *«ko, tft 3 i©x*i&mRn 

* 0 /h$ < fe &fcV>«k5 fcTS - t*»*A5ft*^ cm*****©***"*- 
< 0 &5V>«, TFT3 l(DWn/Lnft*f<t*tt««#A6*l** , « ^® 

5>5?X>©* (1) 

Iw=/tpCoxWp/Lp/2 (Vgs-Vtp) 1 -.- (10) 

MD&^o TFT4 0a*PMOST**®*?» M^9^-^KB 
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H6 0@BM!-?tt, m^XDm 6#TFT40OV-7T?*5!:fcl:att 

I w=MpCoxWp/Lp/2 (Vin- 

Vg- I V t p I ) 1 (1 1) 

5 tftiWlL'DZblfitofr&o Vln*J:5Vgtt**H?n, 

(11) 5£©P5ia£*^A** 1 6 (DM& V i n T?«^1"ntf , 
l/Rp = /ipCoxWp/Lp (Vi n-Vg- I Vt p I) - (1 2) 
£#5. R p BT F T 4 6 ©fl^X*l 1 6 * 6*ft*»HSttt * D , Zintffll 
10 ecAAffittT**. (11) (12) 55 J: D 

Rp=l/V (2/ipCoxWp/Lp • Iw) --(13) 



££T£g-r^&©te> (i3) a, d4) anctntf, 

FT40fcioTftS5tW5:fP»5. ffcfcl?, TFT40OWp/Lp 
*^#<K3£-rn«, (13) j*fcJ:t)Ttt»K:«*X*»l 6©X*ttttRp 
^S<t*Ct^t,' (14) ^K:J:t?T«fra l .*»fP©^** s ^*<^ 

«*a»t«IwO**«*TET3 l©/t5*-* 

/UjVt/^M^©i«C S fc©M©SM*jMtt», «**C S ©flft&Mtt 
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TFT 4 0*fiS»flS«T?»^**Sfc*©^ |;:oVi ' rK " Fte ^'' 
MOS ifft6fc»0*#tt*»©* 5,c (3) ST 

4-*.&ns#* pmos^h 

Vd<Vg+ I V t p I (1 5) 

TFT 3 1 «*©$*- h ' H W >*TFT 3 4CJ:oT*StWK:®l&*tlT* 
£ft»TFT4 0©HW>«'ttVg7ft>**. >&#?T» (15) 

V t n<Vg + I V t p I (1 6) 

UfctfoT, TFT4 0*fi»i*TJ»^t*fc*fc»» (16) S^fifcO 
iVtpltlfcO, **V>ttVg*0V-Cttft-<« 0V*D%)KVi*ttT«[ffl 
± ^Ufci5i:, TFT 3 1 i«»£»CSfc©Wfc» ®g:r-* s in©## 

i n ©#*a**H4 ©0iM! * 0 fcMKff 5 £ CtllcJ; 0 , - 

fc*. *Hllfl'Ctt, Pft*MFT40*TFT3 lfc«tWCS'fcO« 
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£TFT3 2*ifrLX&m-rz®&®i&£l'friA* H7fcwfj:5fc, WB.'f- 

^ S i nom%&&mzmftm®x-W)ftir ft * o£n^*;v 

TFT 3 2 K-ft^-TtStt, ^OP5 1 t^HFT4 0 H-f >tf-^>^^<hX 
(06CTFT32) (DM^**^^^ lCl/Tfc> ±13 13 

2 mi&tem] 

5 ' ©HWHcaa. 

MEI*1 5-1-1 5-mTi^UTV^0^tT, *»lT?«f-^I 
H5-f AH* 1.5 ' * 2 3fl#01taE 1*9^0*1 5 A- 1-1 5 A-m, 1 5 
B-l~l 5B-mT«*l/TV»«. £ft<b 2 ^oWH^-f AH* 1 5A- 
1-1 5 A-m, 15B-l~15B-mlCli, «#AM16 SIUT» 

2?0^©«»H9< A@K1 5 A- 1-1 5 A-m, 1 5 B - 1-1 5 B-m 
fcttS&fc, 2*0«W«17-1. 17-2£SLTft»S2«©I5ft$iJ 
Wt^del, de2m^n§. :n&©IftWMdel, d e 2 fcJu 

m%Ytl8tt. 09 (A) - (J) 0^-f5>df^-bfc«*r 
J;5K:, fr¥X?-h/VlXh s p©A*«, jjc¥'*n$r*«*h c k©S& < 

22 



WO 02/39420 



PCT/JPOl/09735 



wemSTOitSft^t&oT^S. 1 W^ttWiWtw e 1 
~wemtt, 2W»©««H.5-f 5 A- 1-1 5 A-m, 15B-1- 

1 5B-mCft*6Sft5. 
l$& 3 @M] 

HlOtt, ««EK7-f A0S&1 5 A- 1-1 5 A-m, 15B-1-15B- 
m©JI#«fcl5lB«**T®i&BT?*!K H4 tfllW^lCtin-W* 

TFT3 2*±tfTFT3 4*«»t50»Oi*'"C»*. 

mm®mt* 3^>/W3 6, 37, 3 84$«ktf ir>©NORiafc3 9*> 

6«J***lTVs*..-f >/V-*3 6«, *¥X*^1 8*>&#«&3n&»£fc 
*flHl««#w e ©UteSrE&bTNO R®g& 3 9 £•£©-#©*#£ bT#*&f 
5 „ NOR@H3 9tt, MI17-1 <*fctt,-l 7-2). *«t/Trt»*6 
ft^nWil^del (Sfctt, de2) ©A2> t 

^©NOREK3 9*aabfcK»*W«*de 1 ^ e 2) fcL it 

iTFT34CD^-H:ft^n5ttfel:. <f>/t-*3 7, 3 8 *^bTT 
FT3 2 0^-M:ft^n5. -f>/t-*3 7, 3 8B, 0 2 (A) ~ (K) 

©*-< s - v \z&ttz>m 2 ©«&*«»it^w e b cstr*® 1 ©# 
ta*«w*weA©»np»wic«af *aK"»w**^» nor®® 3 9* 

MUfcIft«»«*del (Sfctt* de2) Sr^S5iffiB#H^«&^XT 
FT3 2®y-M^§. 

n&-ISEfi«SHT^tA'>^3 5fc*#U ■«#&**7ft*>**/V> 
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^3 5©*EEffics^T, mz^ntcmffimtmrnv^mffim-CT-zm 

de 1 de2) ^M^mtt^^tH. if ^^lliifwe®^ 

<>A-^ 3 7, 3 811 ft&Lfc£5tCg®lHji8£$J&LW5 0 £©«1'> 
A-^ 3 7, 3 8<Z>Mf£ffl£ck9, £m^K^A*®SS^©#£&^Tf$> 
TFT 3 2Kft£^TTFT3 4&#mmVtnt?Z>Z t~C, fil^&x-**^ 
£fx 5 £ 5 fc b T . 

5 A- 1-1 5A-m, 1 5B- 1-1 5B-mtLT01 0 ©« 

»«#a*ai'«*H5'f ;tia»*fflvafc»^©»fpfcr>v>T ? 09 (a) - (j 

5 A- 1-1 5A-m) UMbTSSf-^ s i n©»#&**«iJtt£&*. £ 
©fSK 7K¥X^^^-l 8^e»7K¥^o«/^h c kfc#&bT«#&*iWfl«^ 
we l~wem«ffl**ft« «#A*i» 1 6 fctt*nfcPWIII tt»«r-^ 
s injJJt»I©»W5n, ^ 1 ©r-**& FMA^jt»lf-^^f 

k+ i#g©**«si z-iL+iwmiRznztmWimffl^d eiw 

»ft#IRfc3*U «*F^/tia»l 5 A- 1-1 5A-mi:«ta*tlTU5 
r~^Clfe*btf-^«l 3 - l—r-^«l'3-m*«B»*n«. £©£ 
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aF7<AlalKl 5B-1-1 5B-m) t»H»Sf-^s i n ©##&#• 
2#i©£«l 2-k + 2#8ftSftfci£fc7 f -**l 3-1-1 3-m£ 

5 &*rt*5. 

£©£5fc, SHI, *2©r-^»h , 7'f^ (MEF^/tBKl 5A-1 
~15A-m, 1 5B-1~1 5B-m) MSI 2- 1-1 3-n0®?)f 

■ @ ||15' ^©*#5i*«fM» 13-1-13 ^m©W»^M©W^r.& 

©##&*£<ktfx-?8l 13-1-13 -m08»I^^T«*fti^^^ 

fcfc, **Jfi^*T?tt. *«H7'f /tBfcl 5 A- 1-1 5A-m, 15B- 

i ~ 1 5 b -m t vx. 010 KL*-rnmm$&&Mnm f?^ /*B**Jflv»fc 

5o fcfcU 01O0@K«Oi^t:li #€3i*«!lWf?^w e l~wem£A 
*TS«**Wl#T»trfc>^ 2*&R£ , f*B4* B6*«fc'tfB7©BB0!l 
l^jt^Tx— ^MlF?^ A0I&1 5 t7K¥X+^^"l 8 £©M*»«rt*SE*# 

H»©MfcmffiT^T©*»EF9-rABfcl 5 A- 1-1 5 A-ra, 1 5B - 1 

25 mm®&mm) . 

^f^Ctt, HI lfcjRTJ:^ «Atf2*OlfA*8l6-l. 16- 
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2*Rtf5tt"b^ ««H9«f/t®*l 5 A- 1-1 5A-m, 1 5B-1- 
1 5 B - m^H©S«*» t« t t , «* H /^@» 1 5 A 

-1-15 A-m, 1 5 B - 1 ~ 1 5 B -tofc#T*B©£ffl¥#©;r-** ! # 

CO»I5-tf. SSHM A0&1 5 A- 1-1 5 A-m, 15B- 

i~i 5B-mizMvx2m-r^mm\z mm\z) wsx-^s in&«£&tr 

£(2J;?KmfitK:M/\*[HlS§l 5 A- 1-1 5 A-m. 15B-1-1 
5 B - m £ Hi 0£flJ¥# t t K ? a * * ^ L fc$J&© Y9 =r W 7^ h U ? 

jrr*ci£t>T?#s. cornet, mmm^^mmmvy^^^t 

tt, 0 4©tHli&#J©%©aW i £ft& ;it * ;: & ;5 » 

-Tfcfcl3, 012^1-^5^, m#A*^16-l, 16-20X^1^ 
^ >e-^>X«ffi h7 0»J;U*P:f ^*JVT FT40-1.40- 

Z*n\?%tt%\Z. ^ne>TFT40-l, 4 0-2£#y-h£^:7>F 

£TJ, WXAil6-l, 16-2l:l«nm^ICs l, Cs2## 
fc-fS^ ;H77lffIVbia8*iaf«fetntf, P^tWFT4 
0-1, A0-2^maW$XWi^^^t-h^^^>. 
Z\<D£5\Z, mSF^-f/tiattl 5 A- 1-1 5 A-m, 1 5B-1-1 5B 

(|PftWFT40-l, 4 0-2ft*aK«^ £ftSTFT40-l. 
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4 0- 2®Wp/Lp***fcttfcK£f H6©@»R9l©#&£ra 
«©a*fc«fc0, ««EH5^AiaKl 5A-1~1 5A-m. 15B-1-15 

01 3H^Tcb5K, £©te©gB3iflK:«S7*7^:^KU*;*fH 
g^giTlt 01 l©«*fcfcin*T, f-^I13-l~13-mmt2 
^^©±TMfiJlC7 i -^^H^-1'^tH)^l 5U, i5DSrffi«b/t 

10 £©«-&, 1 8U, 1 8D"b**«*0±TWHlcE«S*l*£. 

5UC»bT2*OMA*tl6U-l,' 1 6 U- 2*ifctt&*U THOx- 
^tt^^-f 5Dfc*#bT2*©ffiM»X**l 6D-1, i 6D - 2#« 

15 £©te©«»ttfc***#S*** ±T©x-^^H7-f AMslKl 

5U, 1 5D^n^niftt5T-^«ll 3U- 1-1 3U-m, 1 3D- 1 
~1 3D-ra0lWIl l(D®0WmG<D*ft-cmtSlt#>. 3 
U-l-l 3U-m, 1 3D- 1~1 3D-m©*i»i«t'0. ^©^^W 

■ 5 i >-^»©B»«FlBA j e<t:^c:^fc&s.. 

20 ■Wrt±^tT¥»«*3lE«12-l'-12-nftni»tel*r 

#IWft2f&fcT#5fc«K T-^SSll 3U-1-1 3U-m. 1 3D- 1-1 3 
D-m©'Mb*, f*-**^* A@»l 5U, i 5 b ^©x- **£&»©» 

25 [«4 0iM«] 

H14tt» ^gStH^-i'A*IsI!S©^©lE]E&^J^^'t"lHll^^'^* ;50 
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om«H5^ 5-1-1 5-m*fc«8 2£tt#*fctt37 s --**t s 5 

-f 5 ' 0*KK5-fA0*l 5 A- 1-1 5 A-m, 1 5B- 1-1 5 

H14*6W6*«KJ:5IC, *flfc*S**H5Knia»tt* 4QOTFT4 
tt, TFT41, 42§NMOS«U TFT4 3, 445PMOS« 

TFT4 1tt*©V-^***ft. ^-©FWVtfx-^IU 3K»»Sn 
WS. TF T 4 1©^- h > H t©Mfctt» >*/V>* C*»»«Sftt 
TFT4 1©y-bCtt^(- TFT42®y-h^TFT440 
HW>*J*n*n*«nTV»6. T'FT4 liTFT4 2tttffi*UTB« 

TFT4 20V-Xtt*iSnTW6. TFT42CHWX T F T 4 3 CD 
H H >^<ttf T F T 4 4©V-X^Il:Si^ntt^. TFT 4 S'tt*© 

eB.jfiWLStl*. 

.*fc\ ±B«*©*«H9-f'/t@»©iattftfffcO^'r, 015 (A) - (C 
*€SiL H n@»^©t*a*l*fcB* 1 ©»*fc*IH»ff*w e A, 2 

S**«W*C:fcfcJ:0, TFT4 2CTFT4 3ft3iUT»#a*««Iw«» 
«n&. tot*, TFT42©y-h • FW>«ttTFT44CJ:oTlft 

28 



WO 02/39420 



PCT/JPOl/09735 



lf ,^x, TFT4 2©y-h'V-^« (i) $,-z5-xt>nz>n&v 

g s 

»3itt»t1-5. TFT42<Dy-h'V-XWI:4i;fe«ffiVg 

*V*TJ, ft 1 ©**&*««*w e A£« WttTTF T 4 3 «»M 
Vtnt~?2> Z. £ £<fc V , #«« H9-f M@fti:ft««C S fc#«ftWfc»*rS*l 
5©T, *©fttt««ftCSlcJ:T>TW©ft«H7'f /tiaftfc*f'bT»#a** 

TFT4 1 t T F T 4 2 itt^- h^Iftft*^* ^ *U>bS.7- 
H»ft»*UtV»*&», TFT4 1#»«*TftffVWntf, TFT 4 1 

ettn««fftt (2) *-c**&n, cmw^^nscuww 

a**T«t)+t/t->^4 5otetfc*^T, #*&*n&«*«fcJ*«* 
j****^-** is ^©»^^^^x> tft4 

vth^f^b^n *ns©»#ttttra**3nfcv>. ffcfr^v 01 

*ft«EH9>f Amft^OMii^ftiftlwi^-^ftl 3 I dt© 
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TFT4 1 tTFT4 2 (Dfr *JHIW$3J: *)V&L ©SfcJtfc «fc 

#|;U£> TFT 4 1 fcTFT4 2 fcTW/L©ftfcftl><?"*lt^*£*ftft 
IwiintSI d^U<^:^U, TFT4 20W/L*TFT4'ro*nJ: 

TFT 4 4©iifiWl 4©@S§t^?)Bfe$S. T&fc>"&* T 
FT 4 4te, TFT4 1 Of- h tTF T 4 2 ©£*- h £©lfflfc&l&£ tlfcl&jfc 
tftot^S. BBftfftbTtt, Hi 4©@(6©*-&tK«©»ff3&*Rl«T?* 

[ft 5 ISM] 

B17tt» «aEH5>f;X|gi6©S5lcflS©iaM*w1"iaMT»*. *UC- 

jftl 5©«*J*9-f;lia*l 5-1-1 5 -ra*fc(^2WIl:«5f-^ 
»F5>f /tEIl&l 5 ' ©ftSt 5 ?^ 5 A- 1~1 5A-m, 1 5 B - 1 

~1 5B-mfcl/TfflV^n&. 
*Mfctt««tt P *-f ;t@*lt» ft 1 HMfcftftftft H 9-f /tftft 

ft)i*iaM«»ft1"C!'fc*©«J«lC'3V»T«Wr*. 017+, 

HI 7K£HT, TFT4 IOFW>tT-^l 3 £©IBlfcT F T 4 6 # 
#A$tlT^5. ^0TFT460y-h - FW>WfcttTFT47m« 
n ^ j e ©y-j. Kltt |g2©«&*«lW.«^weB*s^6nS.- TFT4 6© 

30 



WO 02/39420 



PCT/JPOl/09735 



|slgS«i^^4©lElKill!^tf$'^^> &T<D®ftWiW-Cfc. M5 (A) ~ ( 
D) Bli»@^^5^tt5. 

*««Iw*»TFT4 2*»ltTF'T4 1 * £tfT F T 4 6 ZmtlZ. Z.Oh 
WTFT4 1. TFT 4 6^ h • y-*W#**l*n'T F T 4 4 
10 0tTFT4 7Kio.T«|S*lTV>8O , e, 

^2©»*a*«!lfPfll#weB**aiR«18fc1'*. TF 
T4 l^TFT4 6C§y-h ■ V-*Wfc£Cfc«BEV g s tf*-WV>2 

4 5fe«k^^/v>^4 8c«k-p«n^n«^ns. ticita* 
m*h&*w e a - i c«t o > *m$i f 7-r abbs a* 

H 7 -f A* Bfc^ ©^ * "5 ^ * * § " 

f-zmmmuwrnndezftv^vt-rz. tft4 i©y-h • v 

-AW«JEV g s 4 5 fc*-3T«#*nw*©T, TFT41^ 

ftftWTlflH/TWntf, TFT4 lft*n*««»4 (5) 

»*&**a{ i wtff*-** 1 3 ©ggsjem i d 

fcj; 5 t< I w. f*-*au 3©K»*«Idtt#KTFT4 lfc 

ioTftJI.®^ (5)^. (6)S<tDIw=IdrvT^Lfcfc'U 
25 tnttTFT4 1*Wl*I»Ids«», «»«*IC*V»THW>- V-^W 
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oXh, FM> • 7-*W«EVd s^«wSFW> • V-*M.I d s# 

£©}§•&> h 5 >S?^^ft»ft*l* I d s tt, 
I ds = /iCoxW/L/2 (Vgs-Vth) 2 

x (l+AVds) (17) 

t |«H>' V^I»«ffVd s^-Tftttftfcf, I wtOLE 

HI 7©@»©»^**A.*.'H1 7 0TFT4 6OiWi 

tfKtttt© Km >*(fc©#***v>*^ tft46©kw> - y-xwmJE 
vds%^t<&D, cn* (i7) iKSts»ntf-, ##a*»tK»«Pt 

td*«*, OLEDfcflEn*«*I d rvHTFT4 rft*n«©T« ^©^ 
£TFT4 lT?©*ie*Ttf*£<fc0. ^FW>tffi (TFT46©V- 
#±#T*. £©!§** TFT46©y-h • V^Iffl«EEVg!stt/h 

s <^^ £nttOLEDic«n5«»f i d r v*/h$ <-rs^^ffl"rs. 

f&MktVT. TFT4'lOl«K>itttt**<»t«Ct#»«f, TFT 
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n*«an d rvW40»«A<-at5:tic&5. 

21©»^*«fc0Ja<fTt>**fc«>K:tt, TFT 4 1, TFT46*l:HW> 
ta»»fc»TFT4 i. 4 6*cy-h- HW>H#«**ftW*«Tr, 

©Uifc fc ck fc«n**« IdlfTFTOWtttfSOtfcJ:. 

[g 3 UMi^tt] 

- ^ Ml H .9 -Y A* 0g& © MA K * 5 • 

*l**»*T?tt7 s -^MlH9'f^H*l 5tLTi«tfM 

g&l 9 1 1 TlStf H 7-f AHlliS (CD) 1 9-1-1 9 ~m£ 

Kj tfBT) 19-1-19 -m», #m*5S^r->«l 1 3 - 1 - 1 3 -m© 
[HI 6 [elggfll] 

[glRl 9-1-1 9-m<D&fttofc®&W**~S'®®^2>*' 
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-fA'IUB&l 9-1-1 9-m<D&*\t£<mV]B\%i&J&t-fc-oT^5>. 

■ 19*6W6*frJ:3fc» *Hfc««m«F9-f /XH*tt, 200TFT5 
1. 5 2 6J:tfl^O*t^5 '3fr&*Jfc3nW*. TFT5 1I1 5r- 
^»13t^>Ht©MC**^W5. TFT5 2H TFT5 1®^- 
h tfe^A** 1 6 t0riC«nT^5. **/V>* 5 3 Its TFT 5 1 <D 

*f-ht#?> Ft<D®\z&mnT^z>o ccomwmt. tftsi, 52 

TFT 5 1 <Dtf-h • V-XM*BEVg 3#»*a*tEVwtft$. 

^5 3CJ:5T»»Sn5. TFT5 l#«»WP»ffWn«, TF 

T5 1 £«En***I dtt, 

Id = tfCoxW/L/2 (Vw-Vth) ' (18) 

ft _ h §@20 (A) ~ (G) fc*f. *OlM|ittlt*ttK»B 1 ©» 
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T6 4*»*bfc**fcfcr>W*. TFT54H T^il3i©TFT5 
^©[U^J-Cfe, TFT5 1, 5 2, 5 4§NMOS«bt^ 

nrnvy^nmn^t. h2i©bkk:, tfts i©y-htFw>tow 

Cg^nfc'Jt.yhTFT5 7t, TFT6 1©y-hfcTFT6 20V-X 
20 £■> 

25 HBtt^fc*. 
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TFT 5 7fcioTTFT5 1 (Dtf— b ' 1* W >*Bfr£©JfiW*&Wfc*S*&* 
MZmfrZftitc'^ TFT 5 loy-htlfAAIl 6tSf-^ifM 
^t/^^5 8lCJ:^T^i^^t5iM5!:tia0, TFT51©b 

ttftVi. &Tfc\ 02 3 (A) ~ (D) ©*-fS>^*-h*JlVvO*©*# 

TFT5 4^>«M5if, »J-fey hTFT 5 7 ©y- MC«W 
^©U-fey hMr s t ft#^L«c:i:JCJ:«pTattTFT5 7** 
S. f5t, TFT5 1©^"h- KW^taWCKS^ftS^ £©<fc# 
TFT 5 4#*>«iT?*oT, f-^»*6TF75 4&<ktfTFT5 1 

\sTif7>} i \z.ftfr?Tmt)mtiT^z>ittb, tft 5 1 ©y- h • V-XM 

#Kl, TFT 5 4©y-MC^6tl5ii^d e«Jftl/^fctt*!l tfc 
±oTTFT5 4iit7«i!lft5t, T F T 5 1 *«£n*m«». ffifc©WHW 
*«ab&«fc-eDfcja:*. H©t#, .y-hWTFT5 7\Z 

ioTjg^ntl^fc», TFT 5 10HH>^J:^-bOiTO^^ 
ITLT^t, fOfi^TFT 5 1 ©b*V»ffiV t h tU-o fc#cfi"e££1" -So 
£©£#, TFT 5 2 ©y- HCiS l^^O*ta*WI<l^we ^9*4^4 

OTAAHll 6 tTFT 5 l©y-bi&, x->#£&^MrW^>* 5 8$ 

Co, CdftZt, TFT5 l©y-h«ffi»**Ma 

AVg=VwXCd/(Cd + Co) •••••(19) 
£tt±#T£. W**BEVw©0»ttlCttVg-V t hT?*ofc^&. TFT5 
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i ©y- h • v-*M*ffiv gsit 

Vgs=Vth+AVg 

=V t h+VwXCd/ (Cd + Co) (20) 

ifc£ (KT, £©»«*£*»#&#»«**:»'*"*> . 

M^«EE V w©EPJP^«T F T 5 2 fc*7 «ffi£ U T F T 5 4 <D*f— h \ZM 
i»i^de^5Itia^iiTFT54^^imH TF 
T5 lC«fcoT7 s -^»fc««* J WnS. £©fc^ ^©HSitlll d» (1) 5£ 
(2 0) 3*^6 

I d = jiCo xW/L/2 {VwXCd/(Cd + Co)l ' (2 1) 

(KT, £©»ffM»»fl s *:*«> . (2 D ittbtWtht, 
mS)m»Si€l dttTFT-5 1©L£V>IIV t hO«6t>*fc 

nTV^H 8 HBSW^UT, x-*»ilr&** WV>* 5 8 <DAt>®£?7 > 

**>^>* 5 3 fc^-^Ma***/^* 5 8 0A*«t^5 
> F fc©MC*«bfc*J**** - 1 \Z £ 0 > flH»«ffiVwtHHHUfc«©T F 

T5 loy-h- v-*nn«ffivg8*«Ktfv th+vwmeni.. -r&*> 

0 2 5H ®8lslKW©S5K:«i©*»^**^lsIKH 7? * 5 ^ 0tK 024 
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D) ©*-fS>W*-h*JBV>T*W'r*. 'J*^^^ H24©ET 
tt«tn«fc» TFT 5 7fl>y-M£*^© , J*?' b<f# r s t 
tiI«fcotiiTFT5 7$t>«iWifC, TFT 5 1 ©?- h ■ HU. 

TFT54©y-H:4A6n5Blltde#ftU^tftoTTF 
T5 4W7«t^^ ■24©B»Hfcn«K« TPT.6'lB^-b« 

F T 5 2 ©y- h K**.&nS»*&*ttM*w e ttffls D » 

ftfc>Dfctffcfctfto3nfcTFT5 9#U-fe* Mi*r s UC £oT:*>l*f££ 

>Jt-;hWr s t**fil/^i&*2:« v TFT5 9f4*7«« 

«m^BEvw*^nnsnTv^©-c, ^mwtn^5 8^tT 
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cnfc#UT; H2 5O0»«Ttt, TFT59fcJ:oTlll!«^t«^5 
3 © U -fe.y h *ff 5 Jl fc*»-C**fc*> flT*A*i* 1 6 KPIttWW^ 

(A) ~ (D) Citi^- 5*-^»Btt@tt^©M*fiEVw©«#a*» 

[«4$i«ii] 

9' ©fcjfcfc**. 

»H7-f7t®Kl 9*«l*«0*JBE«*&*flm«1«9-f ABK (CD) 19- 

i~i9-mia^T«^xv^(DiiMbT, *nmmmKXZT9T4°7' 
■*Hj>*a*R*«-ett; f-^*F5< i 9 ' «»'3 *«otEtea 

*a««EH9-r/tiaKl 9A-1-1 9A-m, 1 9 B - 1 ~ 1 9 B -m, 19 
C- 1-1 9 C-mfc«fcoT*W&*nWS 
^Ut, 3*«©*BE»*a*a««H^./t|a*19A-l~19A-m. ■ 

1 9B-1-1 9B-m, 1 9 C- 1~1 9 C -int. IT,. ML** 8 HMI 
C«««BE»*5iM«* KM /tH*. BP*B&®lT F T 5 1 ©V~ h • F W 

«jE##a*a'««H5<^E«*f-^»* t3 ** Rttfc9 * tt *°* D 
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•fey • • B»»ft© 3 •*©»#*» OS* t tfciot 

ittt , feSjfeSElMigUCS^T, 02 8 (A) ~ (C) tew*«fc, 3^!l 

arctic j:pTwa©«tt**fc , r«ffi»*a*» i ** ,<9;f ^ ,a, ** 9S *"^ 

10 #3i^«^H7^A0!^^l*©7 ; -^^ t:: ^ , ' iT3 ^^* ro ^^ 

MtrfrKtoKXlXtoOP^X®** 1 )*? ****** fl6©X*«S©H5-f 

fcbfcUtT, **©»«^1»»©«D»*JI» (1H) zn+tztlfiss 

15 [|g5§IS&«l 

tv>«. «***ic**7*^^HJ*;*a««Btt. 

fcS'J-**? (LK) 5 5 58ib^MtW5. 

W^tftoT^fekt*^ *©««fc r^J *a«atr©fc»«v»»H«« 
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10 



0»IC*V>"C, T F T 3 1 tioTlltXAl 1 6 ©#MC s fc£fc**.&nfc 

TFT3 l©U*V>«fctt5tV^JlfC**. «*A**16© 
*E*«T#oTTFT3 l©U*V>*iE*fcfc*^ TFT3 \ <D<i>¥-?> 

TFT 3 1 ©LtW«jfi»tJ5V>T*.7 ! -i'Mtt* ! Jt««**«TU It* 
^.OU-^JHf (LK) 5 5£, Mftfc* fc©*» 



20 



25 
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MOSb^^x^^^y'Jft-yli 1 (PC) 5 6*»«bfcjR&4#« 

c:n»» ei&©**&jmm*;1'Ic*v>t r|iJ Miisnfc 

««H7'f A*@SS @4 0i^r) ©TFT 3 lCb#W0Vi*t 

j|0i#Wr B 1fifcTFT3 i©utrvifiK:aix«:VJi:t.'b#*.6h*._ 

TFT3 1 3Ott^7^Itft0, **HfcttV>fa«> 

25 5*»n©n*ttt^s. 
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IttVddWMt, yijf 6 tUPMOS f7>v^^M 

KLWS. lO/tiVX^llDlI^T. I^H6©«OTFT3 1©U 

-C, iEUv*»fl^r— *©£££*rt 1 s^'^ ,;: fr*• 
lo sn§t©-e^<, ffi©*»#*a*ai©H9>fAiiiKftfflv^«*©7^x. 

15 *«E L**ftJfl Wt7 9?4 b U **ffl*»E L*»Mfc»fl 

ft«c«oTaawufc^ .*»w»4JinicRjgsn*%)©"cii«R<, *n**« 

25 W»ffWKtf6?** t ^U^^. 
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rcz.t\zvtc. zn\z&K), ^mmm^^mm^mom^^Bm^zxfr 
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10 ^£WU 

S^UTtftlBH*m©i&*fc»1"vtfc*oTlI«««©»*a**fr5 
3. «JfBB»lslKttiaE***©x-^«»Kl«^&*l-> «GBIi«1t«£* 

20 ' dt*»*tr*»**'3«B*©7bx^^hU^^a*»«*. 
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fcTftftbfcmffisms^JftUTWiBttft*©^--^^©**^*^*^* 

WBB«tft«iW»BB»@l6K:WI3SM«*^*&t'*«»«i©MK:» 
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i* is ib«© 7 * t- -r ^ hj * * . 
8. mti-i y\f.-?>7>%.mm h?> a szin&* nib* i ©«#8&* h 5 > 

H £ £ «f» 7 IBS© 7 £ x ^ 7"? HJ * 7. 

1 1 fc-rs»*^ 7 IB*© 7 £ x-f ^ b U * *8!3£*S1t. 
10. WIBKttlHlKtt* WB»1. *2©«*»*K9.>S>**fcbTW-© 

ttia*i-©m*»*b9>^^^fcJ:***-*E©**fc' *nic* 

^<l9CS2©*^*h7>^^t«k*7 ! -^»©ffi»i*^*JWfcfT5. 
^tS«fftfct5i*« 5 iB*©7£ 5V ^h'Ji' XSSSE*ft«. 

^ h 5 >5?*> fcfc«**fctt»tf-r*« 1 ©*-< y f Wt3» 1 ©m 

h 9 > 5? ^ * © f v< > t ?- v t z&m tc \zmm-r % m 2 © * < v 7 

b^SfttWBBflSl©^^^^*^***?^*^* 

Ct*4*«t'T*»**5lBlft©7^7-^^hU^^a«w»«. 

1 2. -ttGKttlBlKtt. IMB*1. i2©«#Mf7>^^tLTSSH 

-©4$tt&^-5h5>-:>:***ffi^ 

mism 1 . * .2 ©«#»* h 7 * w> h 5 
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c t ft 5 mmoT ? W h U # 

1 3 . tMBBttiBiKB* MEmm®*xj3tz>mn\*mt®ft& 1 

v?yv*2 ©#- h tmmm 2 ©«#$n v?yvx* ©<**- bt*& 

®&1t}$mmt2>B.2<DZ<tv?%*t*GV, 

1 £<ktfMiBSg 2 ©*-f y^*^ 

14. mf&mmmmz^x, mmmi<Dnm%t?>px*<» : ?-**^ 

15. ttGBIb@K». t8IBmi©X^y^^i:WI3^1©m^^b7> 
5?** fc©IHfc««*n&8 3 ©m»£ h ? >i>Z9t : MIBfg 3©«»«* 

S&IBmi©mM^h7>^X^^frE^2©X<^g i ^{cJ:D, £ 
fctWrfB*.3 CIWI h 5 >?**#«ME* 3 ©X< y J: 0 > 

16. WIB«^*<D^— ^^^t-^^e»^^^^-f®®^tBlESblHl^t*, W-© 
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ft#A»»ft#*rU cin*«f»«IWK:ffifflUoo]ii*«a©lR0a**fT5 

17. ttBKft@B*tt. tMEH«flMl39 t mffiO»T^*6ft, £©«I£ftff]!3 

5 n t *«r« t-r « »*a 3 k«© 7 ^ r- -f ^ h u ^ 7. 

18. «9BBB»lHlKfc*ViT, 

10 ©x-^fcO^SKWrt**^*^ 

1 718*07 7"? h V 97M&7f&B. 
15 19. flMBK»|gl»H:« iWBB»*a**^^'>^©«*A**«/-Htm«- 
©«&j&£©Mfc««anfc*'f v^****^ 

* * n v * ©fl^A* M J - H j6fl»EBffJ£©«tt t 
20 EfcftW*fc**"**#lll 8C«l©7^^-f ^hU^7S*w8«. 

20. mmmwimmt, i*©5 s -^*ico^T***i*'f^Rit6nTv>* 
c t ft &m t -r 3 ten© 7 * x a ~J ^ h u * x 

2 1. BtHSIEiJlHlSS«> i#©x-*$HCOV>T2^1*Olgtt£>tU -*© 

25 9&£-ftfr3 

21i:ft#mt-r?)lS*«2 0lBm©7^'r-f ^ h 'J 
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2 2. UMBKftlslKtt' l #Of -^«fc"3l»T 3 *«f 6*1, 
5 2 3. tMBK»E**-«*«h7>^^», Mtmm\B}®*mf$.-f%h7 

is 2 6. miaiR^hu^^jRKeBsnsttfciCv nn&M*ia**a 

20 gT&oT, 

25 ^sn«»iitfcioT^©y-h • y-ximc«ffi*»*t-*ii2©«»»* 

h 7 ^ IttlB* 2 ©«**»* h 7 >5>X* ftfllWT** 
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* A */ $ t , Mil B * * ~> * T © © ttffi * 3. ©m h 5 

ic »-t& 4 ©m»^ h 9 > 5? ^ * t *W U , 

•^CT«i#Lfc«ffi**«fc«*UT«IIB*»*©5 f --^»©**fc^«TSlS 
6©«ip»*h9>^X^'t*«"f* 

2 7. WB«S»iaKfc*»*ttlBJBl©W»*^9>5?^^tKK»ia»lc 

»i3H#w*fc#»«m««fc©mfc, ttiB««««©«*a*»ic«ft«* 

2 8. MIB-f >E-y>XMh7>^^S, KlE^l©i»h7> 

2 9. ltllB-r>t!-^>7.«fflh^>v J 7«^«> «IIBK»lilB«teKit6n 

c t i-r£S»*i 2 7 is«©7 ? ^ y> h u * ^a«ssi. 

3 0. mmm^o^-^umzm^^nTzmmmmmm^^y^t^nx 

3 1. tt1BK»ia«». WIB»1. *20W»Ab5^^fbTW-© 
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-i< mum 2 <Dnm& k? y^^^^-^mommt^^m^n^ 

3 2 . jWIBffiSSIsJ&f*, «*A*-r««^A*»iWBJB 1 ©®# 

m h 5 >^x^ Jiu fesisft i > Miasm ©m 

MEH#1IHROfl!lDa*«ffcttWB« 1 ***** 2 ©*-T y 
8M*»fcU *©lfcDfc#l!rri5fcttttB*2©;*-r yf*^*aif«ltl/, 

- t fT SI* 2 6 IB^©7 £ x -f ^ KU * XStill. 
3 3. tftBff Magi*. MIBm 1 , .* 2 J»# h7>^^tUTKI^ 

£ £ <&!*#* 2 6 fBm<D7^-r 4 7*7 h U * XS^SI. 

3 4. *QBffiftlBl*tt> flaBMtfS&A*?"*^***^ 0 * 1 ®** 

ax h =, t **«*fctta*fT*» i ©*^ '^^ft' mb* i 

jggsfettjtif-rsm2 ©;w y^mrt&tiv. 

%i®mmmv® r> &*»fcttt»B* i &* # mibis 2 ©7. < ? 

3 5. mummmmz^x, me* i©*jm»* 1*5 ©x***« 
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d t i T S *#* 3 4 CD 7 £ t- A h U £ X SI 

* t , wish 3 h7>^o^h e««* nrcm 2©+t/^ 

fufBSI 1 of» h 5 >i?Z9ifit&&n 2 ©X-f y J: 0 > * 

X 5 C £ «k o T fcHfcElK 5 ©* * & *ff 5 K»0* £ 
3 8. kfBKftlHl»«* fiaffi*»*©5 s -^»«fcR»&«'l» *B*«1t«* 
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z. t * wwl t -t s mmm 3 7 mmv 7 1> =f * v y 0 tmm%^ v 0 
39. wBWftiaKtttweHfkiiMi^s^^w^sn, c©«*s«ffifc 

. h □ ;i/ S. * y -te >7>^^^S:o 
4 0. IMBKtt0Kfc*V*T, 

10 «jE4B£t-3*l©*JM!**h5>5>;**&fr#» 

15 2Lt&»atT*W*«3 9|Eic©7^X^ > r ^h U^7 > M«XV^ 

4 1. »i,»2©«***^Jin6«ttMfcifi^Ji*^tj**Ji*#-r** 
a»ita*-ji«itbfcftftaE©^ttfiB«ft*©5 s --^»©*'*te-* 
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flMESSl ©«5M»*h5>^**©$*-H • V-^Mfc 

ffllBBSb-ffitt' WI3*^A*>^©fii»«ffiK:*^ViTWfB*ft*©"r- 
^*©#* SKltSS 2 Ol*M h 7 >3?X^ St*. 

-r*«*ait©iw^ «nBB«i*«©»*a*"*fc«#*«^»^r»ot:- 

4 3. ttl|Bi , >t!-^>X^mfflh7>> ? 7,^^ ttfBB 1 ©*#»* b 5 > 
h □ * y -fe >*^^fi. 

4 4 . iHB»*©x-^^t'is^enfcwi2igSiiHig&^^o >^ftsnt 
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4 5. «fBffi»EI»tt> *ME»1. »2©«*»*h9>^^tbTlfl-d 

t *s5a*fcttin»f"rs« i o^yf*?t, flea* i ©m 

MBP#1*^©^0^^tti1IIB^l^«k^t2B2©7 > ^y^^ : ? 
4 7. ttGBftiaK«« WB*1. MI3*2©**»*h5>***fcl/r« 

4 8. mmmmm^t, iubbm m^xnt^m^x^mtmBm i ©n# 
^ h 5 t &&M*r£\mm?%% i ©x< y.^m+t* msbis i ©m 
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4 9. fifBSgl, i»1Bfli2©tt#»*b5>5>**K*^ MfBfg 1 ©«# 

50. HufE&ftiasiwu wi3^i©x<^^?twia^i©mM^h7> 

v?** t ©fgHjg^Snfcfg 3 ©IWI ^ MlBSg 3 ©m#^ 
h 7 >>***© H l^-f h ^©P^$r^*fc«>i^ff 3 ©7,-< y« 

HuiBmi©m^^K7>^^* s Bu^ 2 ®^^ ,:, ^ :?l;:<i:0 ' * 

fcfflfSfg 3 ©«#$& b 9 >5>X*#tMBI6 3©X< y?m=?\z.& D , H 1/ 
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5 2. lWSBfgifr!I!B&te, «FBBpi«1»a*«mE©^T?#A6n, H©iiEE£iliJfB 
5 3. flHBB»iag&fc*5V>'r, 

«fp*«ff fc» nx v> -5 n c, mib* -f ? 9* ***** a n* n t ic J: ^ t»b 

ft * A 5/ * Oi§ A* Hfi'J J - H t ft 5 
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5 6. mtmmmmt. i*07-$mz-o^x2-&mir^WLttt>^ 

5 7. WIBB»@K«. l*Or-^«I^^T3^1f^^&n, 
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